line of sight of sensor 
with regard to screen 



Digital to 
Analog 
Conversion 

Video 
Frame 
Buffer 


Communications link 
between host graphics 
section and digital controller 
of brightness, etc. in display 


Application Program: 
Software-generated 
control signals for dis- 
play based upon sensor 
inpiit &/or User Prefs. 


LUTs modify 
Tone Repro ^ 
Curves 


3X3 Matrix 
Conversion to 
Monitor's RGB 
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Device-Independent 
Color Image Data, e.g. 
From Retouch App. 


Graphics Display Section of Host Computer 
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User invokes measurement routine to verify that physical gray 
balance and tone reproduction conform to current profile 


User places proofing or printing stock so that it can be 
compared, under desired illumination, with display screen 


User invokes teaching program: 

1. Program creates on screen a large v^indow 
, filled with color of current system white point 

2. Program provides adjustment controls for each 
of display primary channels in region of screen \ Z3 

3. User adjusts controls to match screen and stock 
visually 

4. Program invokes routine to measure User- 'I 
requested white balance; data are saved for ^ lH 
use in calibrating color devices 

5. Color transforms are updated as needed at nodes "^2 3 


i 


User has option of verifying that newly defined 
white point matches reference stock and 
illumination and re-iterating as needed 


2C 
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start 


Identify monitor; attempt to find in database L H ) 

/ 

If monitor known 
Load library data such as chromaticities of R, G and B 

Raise display's contrast setting to (near-)max 
store value if possible 

I 

Jlaise display's brightness setting to max and 
measure decrement threshold from G=255, R=B=0 

Lower brightness to 60% by iteratively using green increment threshold 

I 

Measure Red, Blue and White increment / ^^c^ 
thresholds in order to test superposition j 


/I 


Reduce 

N ^ 

brightness 




Mad 


SetR=G=B=0 


i 


J 


Verify and refme White Point and 
Tone Repro using reference films 

1 - 


Measure increment threshold in 
darkened room amd normal light 

/ 

Compute results; update profiles and 
shareable components of Virtual Proof 
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File Tutorial MQICAL 



Save results in \ 


Step One: Use threshold 
techniques to estimate white 
balance, absolute luminance 
levels and bacldight 

Step Two: Verijy corrections 
using reference films 
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Striped increment 
signal is detected 
against background, 
can have horizontal 
vertical or 45^ 
orientation and 
color of R, GorB 
monitor primaries 



Most of the screen is 
darkened, except for this 
disk which can be dark 
or any other color; it 
serves as background 
for increment threshold 
judgements by User. 


Radio buttons enable User to identify 
orientation and color of increment stripes 


(*)® (i) 


® ® («) 

RGB 
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Setup: Size and align black hole on screen with 
central cut-out of film. 


annular area of! 
screen, 
illuminated 
bright white & 
covered by film 

Donut 

- Size 

- Position 



Save Setup 


color match 
area of screen 
seen through 
film cutout 

edge of 

film overlay 

Hole 

- Size 

- Position 
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Prepare Normative Color-Matching Data: 


Calibrate each type of monitor instrumentally 


1. 


^1 


Set up annulus on screen; display stimuli (FIGS. 7-8) 


I 


Loop over monitor type, observers and white points: 
I Observer makes color match 

Record match values 
Measure match settings instrumentally 


No 


^2 


J 



Yes 


Model relationship between match values and measurements 


AH 


Store models in database accessible on network or other media 
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Use Normative Data in Subjective Calibration: 


Set Contrast control near max; 
Adjust Brightness control; 

Measure threshold 



J 


User makes color matches using one or more film annuli 
i 


Retrieve model from database; 
Plug in color match data; 
Compute prevailing white point 
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Establish new balance vector 


■9r 


Yes 
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graduated steps of density on film 


darkened area of screen 


max density of film 
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Nominal Lightness 


Boundary of film 
overlay covering 
full-white screen 


Darkest patch of neutral 
scale of eight generated 
by modulating monitor light 
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-) GIF > Device Indep. Form 
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Display 


Device Signals (RGB) 


Modified Colors 
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Rendering Decisions at Receiver: 


Increase gamut by: 
-reducing ambient 
-modifying device 
parametei; 


Yes 
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Little 

Scale requested 

> ► 

colors into receiver's 


reproduction gamut 


Wam receiver; indicate inaccurately 
reproduced colors optionally by 
display feature. 
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Position Sensor 100: 

Lower reflecting screen; 
Darken display; Open shutter inmonochromator 


1 

1. Increment wavelength 

2. Record reference and sensor responses 


no 



Compute sensor's spectral sensitivity function; 
Close shutter; Raise reflectance screen 
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Verify Calibration: 

1 . Measure display primaries with sensor 
and reference instrument 

2. Calculate expected sensor respopes by 
convolving its spectral sensitivity with 

' spectral emission of each primary 
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_ yes 
Fail < < } — ► Pass 
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